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Al-Khalili
My guest today, is Paul Nurse. He's arguably the most powerful scientist in Britain but he struggled to get into university; an experience that taught him to be self-reliant, determined and not afraid of failure.

A successful strategy because Paul  is now a Nobel prize winning geneticist, and President of Britain's leading scientific body - The Royal Society.   His research on how cells divide is not only fundamental to all living things but has implications for understanding and treating cancer. 

His rise was meteoric. But his career hasn't been predictable - and the same could be said for his personal life, with a major revelation when he was in his 50s, which changed how he viewed his past.  

He's known to be unconventional, and outspoken.  While affable his colleagues also warn he has a tough side. 

Now Paul you grew up in northwest London.  Your father was a chauffeur, your mother worked as a cleaner while you were young to make ends meet.  Would you say that you come from a solid working class background, despite now being part of the establishment?

Nurse
I definitely came from a solid working class background.  My dad was a chauffeur, he was a fitter in a factory - he worked with his hands; my mother worked as a cleaner in a GP's office.  It was a very loving and supporting family but definitely solidly working class and absolutely I'm now a member of the establishment.  And I think that has helped me later in life, to be quite honest, it wasn't that I was brought up in a bookish family and only got used to speaking to intellectuals.  I like talking to people and I like talking to people from all backgrounds and I think that background helped me.

Al-Khalili
So how did you get involved or interested or inspired by science in the first place?

Nurse
I often think about that.  I think it really came about from my interest in the natural world around me.  I had quite a long walk to school, I was often alone - so talking to myself as I went along - and I noticed spiders webs in particular places - why were they where they were?  And I would look at the stars in the evening.  So I got interested in looking at the stars and of course it was the beginning of the space age and I remember when I was eight or nine I read in the newspaper that Sputnik 2 was going over - it had that dog in it - and I got so excited because it came over my house in northwest London.  There was this bright star moving across the sky and I was in my pyjamas because I should have really been in bed, I was in my front garden, I was looking at it and I remember trying to chase Sputnik 2 down the road - it was going that way, to the right, and I ran down the street because I thought I could keep it in view for longer.  Nonsense of course but that's what I thought.

Al-Khalili
You had this early interest in science and you got good grades for your A Levels but you couldn't get into university because you didn't have an O Level in foreign language - you failed French six times.  But Birmingham University bent the rules and allowed you in to study biology.  Jack Cohen was one of your tutors there.

Cohen
That class was the most remarkable class I've ever had.  And honestly he didn't shine among the others.  When Paul came to me in the third year and asked to do my course the project didn't go well and it - you know sometimes they don't.  But he was very intelligent about it - I recall - in the post-mortem.

Al-Khalili
It doesn't like very high praise.  I mean this was your first experience I guess doing scientific research.  Was it really disastrous, I mean did you feel that somehow maybe your research career had ended before it had even got started properly?

Nurse
Do you know I didn't.  Jack was a great tutor, by the way.  Now it's true that my project was a failure in one respect but in another respect it was very useful.  I was measuring the respiration rate of fish eggs and we put them in a little sort of chamber that went into a water bath and I was measuring the rate at which a bubble changed.  And the question was:  Every time a fish egg divided did its respiration change?  So we were looking for respiration rate to go up and down - that means the bubble would go backwards and forwards.  And indeed I saw wonderful oscillations.  And then towards the end of the project - the last day or two - I thought well I should perhaps do a few controls...

Al-Khalili
By control you mean just making sure that the results you're getting are real?

Nurse
By control I mean that you test whether what you're actually doing is a consequence of what you think it is or whether there could be other effects.  And quite often we scientists tend to do that a bit late because we...

Al-Khalili
It's the boring part.

Nurse
It's the boring part.  So exactly what I did - it was the boring part - I put the chamber back in, this time I didn't put any fish eggs in the chamber.  I got the same beautiful oscillations...

Al-Khalili
Whoops.

Nurse
... and I remember the shock and then the horror of this.  And then I realised I was measuring the small changes in temperature of the water bath as the thermostat was switching on and off - okay.  Then I was stuck with the problem two or three days later when I'd have to present these results and be assessed by Jack and others and I thought the only way I can deal with this is by theatre.  So I presented the results chronologically - I built everybody up - and then I destroyed my project and myself in the last minute.  And I have a feeling that may be what Jack is remembering.

Al-Khalili
Do you think this made you more self-reliant, more determined?

Nurse
Do you know I learnt something from that, not only that - let's do the controls early on but you've just got to battle through that, these things happen, just get on with it.

Al-Khalili
And despite this bad experience you get your degree and you go ahead and do a PhD and it seems - it seems to me here that you've made a very strategic even calculating decision here in the choice of subjects you pursue for your research.  What prompted you to make that particular choice?

Nurse
I realised that science was difficult and it often failed and if you were going to carry out a career like that you at least had to tackle a big problem.  I thought a good starting point is how do you distinguish living things from non-living things?  Living things reproduce themselves.  You see that in its simplest way in the division of a cell from one to two.  And so I thought it would be a very fundamental problem to understand how cells reproduce themselves and that's the problem I set myself as a PhD which also didn't go brilliantly, quite frankly, but it was a very, very strategic decision, you're absolutely right.

Al-Khalili
And you started to study how cells divide by looking at yeast, now explain that.

Nurse
Yes, this often surprises people but I wasn't entering a very competitive field.  Now there was a plus and a minus to that.  The minus was that people weren't that interested in it but the big plus for me is it gave me a great deal of freedom.  The fact is that yeast cells, which are amongst the very simplest cells that you can study, in many respects are similar to human cells.  And because yeast is simple and because it's easy to study then it allows you to make rapid progress. Now when I started working on it what I just said then about the similarities wasn't really quite so clear and I was working on yeast largely because it was simple to do the work.  But all the time, even in those early days, I wondered would this apply to more interesting organisms, so that was always in the back of my head.  I was interested in what was controlling the rate at which a cell divides and what my work managed to do was to find, what you could say, is the accelerator in the car - what makes the car go faster or slower, what makes cells divide faster or slower.  And that got me into the genes which are the equivalent of the accelerator in a car.

Al-Khalili
Paul, here you are in an unfashionable area of science working under the radar, so to speak, gathering experience, but after six years at Edinburgh University and then one year at Sussex with a young family and a mortgage to pay you still hadn't found a permanent position.  But then you made an unpredictable move - both scientifically - from yeast to cancer - and professionally - from a struggling researcher to head of a laboratory.  Walter Bodmer was your boss at the Imperial Cancer Research Fund and some people thought that he'd taken a bit of a gamble offering you this job.

Bodmer
Paul came from Sussex but he came already with a reputation as having found interesting things out about the genetic control of cell division using yeast as a model.  There were people who were working at the ICRF and really hadn't been making any headway so it was quite clear that we needed to have some new approaches.  But nevertheless there were people who thought well you know what's yeast got to do with cancer.  Paul was young by some comparisons but you need a certain confidence and indeed a certain amount of ambition to be successful and Paul clearly had those qualities and he was a lively young lad.

Al-Khalili
So here you were among other people working - researching into cancer, you're a young guy coming in and someone who's working on yeast - I mean it seems - did that ruffle any feathers?

Nurse
Well I think I was the only one really in that whole institute not working on mammalian cells - human or mice or something.  One thing that is quite amusing about that is of course when you're growing human cells in culture the culture can be very easily infected by microorganisms and the main one that does it is yeast.  So quite a few of my colleagues just looked upon me with great suspicion.  I began to realise this when everybody when I went to coffee used to sit at the opposite end of the room because I think they were worried that yeast would jump off on to them and into their cultures.

Al-Khalili
And ruin their data.  So working in a cancer unit made you want to start applying what you knew about yeast cells to human cells.  What did you discover?

Nurse
That was another very important thing about that change because everybody around me was interested in cancer, interested in how human cells worked and I thought well is there a way in which I could see whether my work with yeast could illuminate that problem.  And the key way to make that connection is to ask - was the same network of genes that controlled cell division in yeast did they exist in human cells and were they working in the same way?  Remarkably, because that was a remarkable experiment that I did with a post-doc of mine called Melanie Lee, remarkably that worked.  And so she extracted the human gene, sequenced the gene and this was a great eureka moment because as it came out - the print came out of the computer - we could see the similarity of the human gene to the yeast gene that we'd already worked on and what that meant in the flesh was that the control of cell division was the same from yeast to humans and therefore in every living thing.

Al-Khalili
I mean it is, let's face it, a remarkable idea that it's the same gene that controls how a cell in a human divides and how a cell in yeast divides.  How revolutionary was this discovery at the time?

Nurse
Well it made connections that I don't think we fully appreciated because yeast and humans diverged in evolutionary terms apart from each other probably 1.5 billion years ago yet despite that 1.5 billion years of divergence I could take the gene from humans and put it into yeast and it would still work perfectly.  And it wasn't simply that it was doing some simple bit of biochemistry, it was controlling the whole reproductive process of the cell, this basic unit of life.  That was I think probably rather revolutionary but it didn't attract that much attention because it was from left field, nobody expected it.

Al-Khalili
And you mention this was a eureka moment, reading stories about some of the great discoveries in science you hear time and time again you know the great chemist Humphry Davy apparently, he makes his discovery and does a little dance, a jig, I mean what did it feel like in the lab when you saw these results?

Nurse
You know I'm an excitable person.  I think I got up and ran around shouting.

Al-Khalili
All inhibitions go out the window.

Nurse
They do because you know science is tough because if it had failed at that last moment...

Al-Khalili
You've just got to ditch the whole...

Nurse
...I'd have to ditch the whole thing.  And you've been taken to the top of the mountain, you've been shown the promised land and it's not yours and you may have committed three months, six months or in this case years into this and it's your responsibilityto kill your own ideas.

Al-Khalili
But you do need to be intellectually tough to be a good scientist; only bad scientists cling on to their ideas when their data are telling them something different.  And this strictness when analysing results led to a finding that won you the Nobel Prize in 2001, together with the American biologist Lee Hartwell and your friend and colleague, Tim Hunt.  Now Tim thinks you have complementary styles of research, he likes to tinker with the mechanics of a cell while you have a more formal approach.

Hunt
Paul is an extremely rigorous researcher; I mean he's desperately concerned not to get things wrong and to get things right and he's very good at closing loopholes in an extremely creative way actually, what the possibilities are.  So this sort of accuracy and deep seated rigour in his research is somewhat reflected in the way that he likes to run things.  I regard him as a deeply sort of moral character, there's something very sturdy - he's extremely well grounded and he really hates to be fooled and woe betide you if you fall foul of that.

Al-Khalili
Do you recognise that description Paul, there seems to be the suggestion that you don't suffer fools gladly?

Nurse
I think he referred to rigour; it's true that I think in a more abstract way perhaps.  I don't suffer fools gladly.  I actually try to be very supportive and encouraging but I have to say I have to spend quite a lot of my life making judgements about individuals and so on.  I do give a lot of support but in the end I do make the judgements - do I think this work's going to go anywhere, do I think this person really should be hired or promoted - and I've been doing that for a couple of decades now.  In the end he is right - that if I have to make a difficult decision I will make it.

Al-Khalili
And tell us about winning the Nobel Prize in 2001 - did people start hinting that you might win it, was it something that you felt might be coming your way?

Nurse
There are - there are pre-cursor prizes to the Nobel Prize and if you win those you know that you're in the framework...

Al-Khalili
Puts you in the running.

Nurse
Now you actually don't really want to think about it because the only prize that society knows about, frankly, is a Nobel Prize and you do want to win it.  On the day when I did win it there was no phone call from Stockholm, so I thought oh well certainly didn't get it this year.  Went off to a meeting in London with James Watson - of Watson and Crick of the structure of DNA, who got the Nobel Prize in the 1960s - and we were talking about raising money for Gregor Mendel's monastery, he was the founder of genetics.  So I was in there with a meeting with him when the secretary came in from outside and said they'd had a note from my office saying could I switch on my mobile phone.  I was over the age of 50 so my mobile phone was constantly switched off, as I'm sure you know - you know what I mean.  So I went outside, I switched on my mobile phone, I had a recorded message and I started to listen to it and I thought they must be asking me to comment on whoever had won the Nobel Prize, because that would happen.  And then gradually it began to dawn on me that actually they were telling me I'd won the Nobel Prize and I still couldn't quite believe it, so when I went back into the room I said:  "Do excuse me I have to go now because I think I've won the Nobel Prize," is what I actually said - I think I may have won the Nobel Prize.

Al-Khalili
So you were in a bit of shock really, I mean what is the feelinglike; presumably it's something that takes a while to sink in?

Nurse
It is shock and Tim, for whom it was really a complete shock, and we are friends, we'd never directly collaborated but we talk huge amounts to each other, phoned me up and he said:  "They've told me I've won the Nobel Prize, I don't believe it."  And I said:  "Well they're not going to make fun of you Tim, of course you have."  He said:  "Until I see it announced on the web I'm not going to believe it."  And we were actually talking on the phone when it popped up on the web and then he believed it.

Al-Khalili
Was your Nobel Prize for a whole body of work that you'd carried out or was it because of one particular discovery?

Nurse
The Nobel Prize is given for a particular discovery or a particular experiment, is how it's set up, and so it was given for discovering the gene or the network of genes which controlled cell division.  But I'm sure they're influenced by the other things that have led up to it.

Al-Khalili
And what would you say are the implications of your findings?

Nurse
There are biological implications which are that the way in which cell division is controlled is the same in all living organisms.  It also means we're much closer related - I like to think of them as our cousins - the rest of life, than we...

Al-Khalili
Our cousins the yeast cells.

Nurse
... might like.  So intellectually there's an advance.  Practically it's relevant to certain diseases, particularly cancer, because in cancer cell division goes out of control.  So you can really only understand cancer in the context of what we discovered.  What it doesn't lead to is lots of new therapies but I like to describe it as it provides the cultural context for advances that will lead to better therapy.

Al-Khalili
So in 2002 you're now established, you've won your Nobel Prize and when you might have decided to opt for a quieter life your next career move was one that actually surprised a lot of people, not least Bob May, who was President of the Royal Society at that time, when he found out that you'd agreed to head up the prestigious privately funded Rockefeller University in New York.

May
When Paul was offered the job at Rockefeller and accepted it I said to him boy, that's a brave thing to do because it's a very challenging institution.  It has no undergraduates, it has independent scientific fiefdoms of very distinguished people and many of them very strong willed and his two predecessors as head of the institution had both, in different circumstances, left under a cloud.  And Paul's response was well one thing going for me, they can't have a third one leave under a cloud, they're going to have to cut me a bit of slack.

Al-Khalili
People often say something is brave when actually what they mean is that it's risky or even foolhardy, what made you take on an institute like the Rockefeller University, complete with all its academic prima donnas?

Nurse
Well Rockefeller is a great institution and there are prima donnas but I like high quality institutions and most importantly for me they'd said you can run your lab and you can run this research institution, this research university.  My daughter who was a physicist was already researching in Chicago and I was thinking well if she can make that transition what on earth should I be worried about.

Al-Khalili
And having made that transition you weren't afraid to take on the Bush administration, in the same way that you had in the UK when you famously lambasted Margaret Thatcher for doing such a great job on ruining British science.  This time the controversy was linked to stem cells, where, as I understand it, in the States at the time no public funds were allowed to be spent on stem cell research but private grants could be.

Nurse
Yes you know some things that can arise in politics and particularly in the US in fact are just barking mad and this was an example of it.  Public funds could not be spent on stem cell research, despite the huge potential it has, both for understanding how things work and for therapy for a whole range of degenerative diseases.  Now I felt strongly that we should carry out this research, we got private funding for it and philanthropy, so we could support it but the threat was there that if we spend any public money on this research then they could close the university down.  And if we inadvertently put a stem cell sample in a refrigerator where the electricity was being paid for by a federal grant to the university they could close us down.  So we had to go to ridiculous lengths, including having a separate metre on the refrigerator where we kept samples so that we could show an audit trail that this wasn't happening.  This was absolute Alice in Wonderland and I told the media and television and so on how crazy it was.  I was cross about it.  I was really cross about it.

Al-Khalili
And as we know the Obama administration subsequently lifted restrictions on stem cell research.  But it was while you were at the Rockefeller that you made the most amazing personal discovery.  Here you are, a Nobel laureate and a knight, and yet you were refused a green card because you'd submitted the wrong documentation.  You had a short birth certificate that didn't name your parents and what they asked for was the longer version to be sent.  Your secretary opens the letter when it arrives and is clearly disturbed by what she sees.  What was that all about?

Nurse
I was in my office and I had four people looking at me and they knew something was happening.  I opened this envelope and there was the name of my mother but it was not my mother it was my sister.  And I looked at this and I thought immediately there's been a bureaucratic mess up, I don't trust bureaucracy and administrators, that was my immediate response.  And then I looked a little further and I saw father  and there was just a dash - just a line.  And I thought oh my god, you know, what's happening here.  And of course what had happened was that the person I thought was my sister had got pregnant at just 18, she had been sent to her aunt in Norwich, where I was born, when she was pregnant, her mother, my grandmother, came up when I was born, she sent her daughter back - my mother - and then she pretended I was her son.  And so I came back with her.  I was never officially adopted, they just took me over as their son.

Al-Khalili
Your grandparents you thought were your parents.

Nurse
So I was brought up by my grandparents, all my relationships have sort of changed - my brothers became my uncles, my sister became my mother, my nephews and nieces became, in this case, my half-siblings.  I now have to sort of refer to everybody with a sort of joint relationship - right sister/mother or brother/uncle - just to sort of keep it straight in my head.

Al-Khalili
And was your sister/mother alive when you made this discovery?

Nurse
This is the great tragedy and I was brought up happily, none of this was a tragedy for me, it's a bit of a shock but it must have been very difficult for her.  She died early, in her early 70s, it was before I'd won the Nobel Prize but it was after I'd done quite well in life, she never told me, they kept silent - my family.  Think of the irony of it - I'm a geneticist and here's my own genetics being kept...

Al-Khalili
You didn't have a clue about.

Nurse
I didn't have a clue about.  I mean the irony is touching really.  I think they were just doing what they thought was the best for me.  I'd of course liked to know who my father was, I mean I don't think I'm ever going to find out what happened in 1948 and who he is.

Al-Khalili
And is it true that your sister, your mother, had a photo of you by her bedside with her other children, I mean it's very poignant?

Nurse
It's very, very poignant.  There's two photographs that now speak volumes across the years.  One is her marriage day, she's photographed holding the hand of her husband, new husband, in one hand and my hand in the other.  

Al-Khalili
And how old were you?

Nurse
I was two and a half and she would have been leaving home, the parental home, to go and live with her husband and of course leaving me behind.

Al-Khalili
Wow.

Nurse
Very poignant photograph, which I knew but had - now interpret differently.  And she kept a photograph of me as a baby together with the three photographs of her legitimate children - and I was her illegitimate child.  I didn't know about this, when asked about this said well he was my little brother and I was very fond of him.

Al-Khalili
Did it slow you down or put you off your work?

Nurse
Well it didn't really, it sort of distracted me and one thing - yes I should say this - I felt that because my mother had kept this secret because of the shame I had a responsibility actually to talk about it, and so I've been very public about it because talking about it well it somehow helps me help her in retrospect, I don't know if that makes sense but that's what I think.

Al-Khalili
And despite being distracted you got on with running Rockefeller and unlike your predecessors you didn't leave under a cloud because last year you returned to the UK to become President of the Royal Society - the most important scientific body in Britain.  The position carries with it responsibility not to be controversial - you're advising the Prime Minister and the government on science matters.  Now that you have this role officially would you say you've switched to quiet diplomacy which may not be so much in your nature?

Nurse
No I'm okay with quiet diplomacy actually.  I think that you can do a lot behind doors.  I think it helps policy and politicians if they have a slight fear that if they don't try and work with you that you might go public, a little frisson there is no bad thing.

Al-Khalili
Now as well as being President of the Royal Society you're Director of the Francis Crick Institute, which is currently being built in London and I think I'm right in saying will be the largest centre for medical research in Europe.  And you chair a committee for the Wellcome Trust, awarding money for biological research.  Should people be worried that you're getting just too powerful?

Nurse
No I can understand them saying that.  When we come to giving out grants for the Wellcome Trust I chair a committee so I don't have so much direct power, I might have a little bit of influence in the margins.  I do have more influence with the Francis Crick Institute because there I'm Chief Executive - I'm doing a merger between two institutes, we've got four funding agencies, I have to keep everybody happy.

Al-Khalili
How difficult is it then to keep everyone happy?

Nurse
I can be difficult, I think you just have to be open, honest and as transparent as you can.  And if you behave like that then people will give you the benefit of the doubt.  What they don't like is things going on behind closed doors.  And if you do have to give bad news you stab people in the front, you don't stab them in the back.

Al-Khalili
Paul you seemed to have achieved pretty much everything a scientist would want to achieve - you've had a successful research career, you've made exciting discoveries for which you won the Nobel Prize, you've occupied the most important posts in science - a few years down the line from here, when you step down from the Presidency of the Royal Society, what's next?

Nurse
If I'm still any good I'd like to go back to my lab and continue supervising students and doing experiments and if that doesn't work then I think I'll go back home, I'm interested in natural history, I'll use my telescope and look at the planets, I'll think about spiders webs - just like I did when I was a child.

Al-Khalili
Paul Nurse thank you very much indeed.

